Potential involvement of vicinal sulfhydryls in stimulus-induced rabbit platelet activation.
The potential involvement of vicinal dithiols in the expression of platelet-activating factor (AGEPC)- and A23187-induced alterations in rabbit platelets was explored through the use of phenylarsine oxide (PhAsO) and certain analogous derivatives. PhAsO (As3+) but not phenylarsonic acid (As5+) inhibited markedly at 1 microM concentration the release of arachidonic acid initiated by AGEPC and the ionophore A23187. In contrast, AGEPC-induced phosphatidic acid formation, phosphorylation of 40- and 20-kDa proteins, and Ca2+ uptake from external medium were not inhibited substantially by 1 microM PhAsO. However, these latter metabolic responses to AGEPC were inhibited by PhAsO at higher doses (10 microM). AGEPC- and thrombin-induced platelet aggregation and serotonin secretion also were prevented by PhAsO. The IC50 value of PhAsO was 2.7 +/- 1.2 microM toward AGEPC (5 X 10(-10) M)-induced serotonin release. Further, ATP and cAMP levels in PhAsO-treated platelets were not changed from controls. Interestingly, addition of Ca2+ to platelet sonicates (prepared in EDTA) caused diacylglycerol production and free arachidonic acid formation, even in the presence of 133 microM PhAsO. This would suggest that in the intact platelets PhAsO acted indirectly on phospholipase A2 and/or phospholipase C activities. Finally, a dithiol compound, 2,3-dimercaptopropanol, reversed the inhibition of platelet aggregation and arachidonic acid release effected by PhAsO. On the other hand, a monothiol compound, 2-mercaptoethanol, was not effective in preventing or in reversing the action of PhAsO. These observations suggest that vicinal sulfhydryl residues may be involved in stimulus-induced platelet activation.